h i g h l i g h t s
Although healthy individuals produce less force during bilateral muscle contractions compared to unilateral contractions, emerging evidence suggests that the paretic limb post-stroke may benefit from bilateral movement.
The bilateral condition increased maximal grip force on the paretic side in the majority of people with post-stroke hemiparesis, but decreased maximal grip forces on the non-paretic side and on both sides of healthy controls.
In a submaximal bilateral grip task, as might be expected during daily activities, there was no enhancement of paretic-limb performance. a b s t r a c t Objectives: Although healthy individuals have less force production capacity during bilateral muscle contractions compared to unilateral efforts, emerging evidence suggests that certain aspects of paretic upper limb task performance after stroke may be enhanced by moving bilaterally instead of unilaterally. We investigated whether the bilateral movement condition affects grip force differently on the paretic side of people with post-stroke hemiparesis, compared to their non-paretic side and both sides of healthy young adults. Methods: Within a single session, we compared: (1) maximal grip force during unilateral vs. bilateral contractions on each side, and (2) force contributed by each side during a 30% submaximal bilateral contraction. Results: Healthy controls produced less grip force in the bilateral condition, regardless of side (À2.4% difference), and similar findings were observed on the non-paretic side of people with hemiparesis (À4.5% difference). On the paretic side, however, maximal grip force was increased by the bilateral condition in most participants (+11.3% difference, on average). During submaximal bilateral contractions in each group, the two sides each contributed the same percentage of unilateral maximal force. Conclusions: The bilateral condition facilitates paretic limb grip force at maximal, but not submaximal levels. Significance: In some people with post-stroke hemiparesis, the paretic limb may benefit from bilateral training with high force requirements. Ó 2011 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
In healthy adults, maximal voluntary force production is diminished, generally 3-25%, when homologous muscles on the left and right sides contract simultaneously rather than individually. This phenomenon, termed the 'bilateral deficit', has been demonstrated for flexor and extensor muscle groups of the upper and lower extremities, and affects force production during all types (e.g. isometric, concentric, eccentric, isokinetic) of maximal contractions (Vandervoort et al., 1984; Howard and Enoka, 1991; Oda and Moritani, 1994, 1995; Weir et al., 1995; Herbert and Gandevia, 1996; Taniguchi, 1998; Li et al., 2001; Latash et al., 2002; Van Dieen et al., 2003; Kuruganti et al., 2005; Hay et al., 2006; Kuruganti and Seaman, 2006; Magnus and Farthing, 2008; Yamauchi et al., 
